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The Examiner claims that it would be obvious for one of ordinary skill in the art to select 
the flow guided surfaces of Amano et al. as an appropriate heat exchanger arrangement in 
the apparatus of Collins et al., and through a combination of teachings thereby arrive at 
the invention of Warren et al. We respectfully disagree that the invention of Amano et al. 
can be combined with the invention of Collins et al., as constrained by the physical 
limitations of these combined inventions, to arrive at the physical embodiment of the 
invention of Warren et al. 

For instance, referring to FIG. 2 and FIG. 4 of the Collins invention, it is evident that 
there is no physically practical way to apply the teachings of Amano to arrive at the 
physical embodiment of the Warren et al. invention, which describes the use of a 
cylindrical steam generator that is arranged within and on the axis of a cylindrical vessel 
and which is surrounded by an annular space containing a low temperature shift reactor 
defined by an inner and outer wall having attached helical flow guide surfaces wherein 
the inner wall forms the heat transfer surface of the steam generator. The invention of 
Collins et al. is physically limited to the use of a cylindrical reforming chamber arranged 
within an on the axis of a cylindrical vessel, which thereby precludes the use of a steam 
generator arranged within an on the axis of a cylindrical vessel such as taught in the 
invention of Warren et al. We are unable to envisage how the invention of Amano et al. 
could be applied to the physical embodiments of the invention of Collins to arrive at the 
invention of Warren et al. 

In order for it to be obvious for one of ordinary skill in the art to select the flow guided 
surfaces of Amano et al. as an appropriate heat exchanger arrangement in the apparatus 
of Collins et al. and thereby arrive at the invention of Warren et al., it should be easy to 
illustrate how this would be physically accomplished using the invention illustrations of 
Amano et al. and Collins et al. However, we contend that the teachings of Amano et al. 
and Collins et al. can not be jointly combined to arrive at the invention of Warren et al, 
without attributing new physical features to the aforementioned inventions. 

If the Examiner wishes to argue against this contention, we respectfully request that the 
Examiner specifically illustrate how the teachings of the Amano et al. invention can be 
used in combination with the teachings of the Collins et al. invention to arrive at the 
physical embodiment of the invention of Warren et al., using the combined illustrations 
and claims of the cited inventions. 

As a reason to disallow the invention of Warren et al., the Examiner cites column 1 2, 
lines 31-33 of Collins et al., wherein Collins discloses that, 

"It is also possible to arrange the low temperature shift reactors to be on the shell 
side of the heat exchanger and pass the reactants through the tube side of the 
exchanger" 


Clearly the term reactants does not imply a steam generator and therefore does not have 
relevance to the invention of Warren et al. that only deals with heat transfer between a 
low temperature shift reactor and a steam generator. 

The teachings of Collins et al. and Amano et al. are silent to the annular spacing 
limitations of the invention of Warren et al. because the combined teachings do not 
contemplate the physical invention of Warren et al. The teachings of Collins et al. and 
Amano et al. are also silent regarding the issues of catalyst space velocity, catalyst 
annular space dimensions, superficial gas velocity and thermal protection of low 
temperature shift catalysts because the combined teachings do not contemplate the 
physical invention of Warren et al. 

It is clear from the invention of Warren et al. that the primary purpose of the helical guide 
surfaces is to affect control of velocity and heat transfer from the low temperature shift 
reactor to the steam generator heat transfer surface for a given catalyst volume or space 
velocity. The use of the helical guide surfaces as an enhanced heat transfer mechanism, 
such as a plate fin exchanger, is an ancillary benefit of the invention of Warren et al. It is 
commonly understood that a plate fin heat exchanger does not include the need to seal the 
fin against an inner an outer wall such as described in the invention of Warren et al. In 
fact, it would not be standard practice to fashion a heat exchanger fin in accordance with 
the invention of Warren et al. 

On page 8 of the Examiners response, the Examiner reiterates that Collins (column 12, 
lines 3 1-33) discloses that the location of the LTS reactor and the steam generator may be 
reversed, such that the LTS reactor is disposed outside of an inner steam generator. 
However, within the constraints of the invention of Collins et al, this does not 
imply or suggest the use of a steam generator that is arranged centrally of a vertical 
vessel. 


In summary, we contend that the primary basis for rejection of the invention claims under 
this action is invalid. There is an essential structural difference between the invention of 
Warren et al. and any combinations of the prior art inventions cited by the Examiner, as 
elucidated in this response. The invention of Warren et al. can not be created by the 
combination of prior art structure. 


